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Intelligent video surveillance is one of the focuses in the field of computer vision,
which uses computer technology to achieve automatic analysis of the video content.
The purpose is to make the machine vision possess the perception as human eye. As a
means of security, intelligent video surveillance has been widely used in finance,
transportation, industrial and other fields. Analysis and understanding of human
movement behavior is the main contents of intelligent video surveillance. The main
processing is to capture real-time video images, extracted human movement area from
video sequences, real-time tracking of human movement, and finally understanding
and description the behavior. In this paper from the perspective of theory and practical
application, we studied the human body detection, behavior sequence segmentation,
behavior description and recognition and abnormal behavior detection.
In this paper, we used the Kinect sensor as a data acquisition device. Because it can
not only obtain an RGB image, but provide the depth map of the scene and the human
skeleton information, which provide a great convenience for intelligent video
surveillance.
Video segmentation is the basis of human behavior recognition. In this paper, we
used a sequence segmentation method based on the intrinsic dimension and
confidence. According to the discontinuity of behavior, we find the initial split frame
based on the changes of the intrinsic dimension. To improve the segmentation
accuracy, we use the confidence judge the frame again. The method can split a long
video sequence accurately and efficiently.
Representation and recognition is the key link of the video surveillance. In this
paper, we proposed a more expressive characteristic which combine the body contour
and posture. On this basis, to improve the accuracy, we improved the directed acyclic
graph SVM which using separability measure lifted the dependence of the root node
of the initial sequence in the traditional method.
On the basis of theoretical research, in this paper we established abnormal behavior
detection system in home care. By analyzing the characteristics and laws of the falls,














classifier to detect indoor falls behavior. Experimental results show that our abnormal
behavior recognition method is feasibility and validity.
Key Words: Intelligent video surveillance, human detection, behavior sequence


























2.2 基于 Kinect 的运动人体检测.........................................................................................10
2.2.1 Kinect 工作原理..................................................................................................10















































































Abstract in Chinese.............................................................................................................................. I
Abstract in English............................................................................................................................. II
Chapter 1 Introduction........................................................................................................................ 1
1.1 Research Background and Meaning..................................................................................... 1
1.2 Framework of Intelligent Video Surveilance System...........................................................3
1.3 Research Status..................................................................................................................... 4
1.4 Intelligent Video Surveillance Technical Difficulties...........................................................5
1.5 Research Objectives and Main Content of This Paper......................................................... 6
1.6 Structural of This Paper........................................................................................................ 7
Chapter 2 Human Movement Detection ........................................................................................... 8
2.1 Commonly Used Menthod in The Movement of Human Detection .................................. 8
2.2 Kinect-based Human Movement Detection ...................................................................10
2.2.1 The Working Principle of the Kinect....................................................................... 10
2.2.2 Human Skeleton Tracting of The Kinect................................................................. 11
2.3 Chapter Summary................................................................................................................13
Chapter 3 Extraction and Description of Human Behavioral Characteristics...............................14
3.1 Several Common Characteristic Description......................................................................14
3.1.1 Description Based on Apperance and Shape Characteristics .............................. 14
3.1.1.1 Body Contour Description............................................................................ 14
3.1.1.2 Body area Description...................................................................................19
3.1.2 Description Based on The Motion........................................................................... 21
3.1.3 Description of Spatial and Temporal....................................................................... 21
3.2 Group Centroid-Border Distance and Jiont Polar Coordinates.......................................... 22
3.2.1 Group Centroid-Border Distance.............................................................................22
3.2.2 Jiont Polar Coordinates............................................................................................ 24
3.3 Chapter Summary................................................................................................................25
Chapter 4 Human Motion Sequence Segmentation..........................................................................27
4.1 Common Human Behavior Sequence Segmentation Menthod.......................................... 27
4.2 Sequence Segmentation Based on Intrinsic Dimension and Confidence...........................28
4.2.1 SVD-based Intrinsic Dimension Estimation............................................................29
4.2.2 Objective Function of Confidence-based Classification model.............................. 29
4.2.3 Segmentation Algorithm.......................................................................................... 30
4.3 Segmentation Results and Analisis..................................................................................... 32
4.4 Chapter Summary................................................................................................................32
Chapter 5 Action Recognition...........................................................................................................33
5.1 Several Common Behavior Recognition Method...............................................................33
5.1.1 Tempalte Matching Method..................................................................................... 33
5.1.2 State Space Method..................................................................................................33














5.1.2.2 Dynamic Bayesian Network......................................................................... 35
5.1.3 Discriminant Mothod............................................................................................... 35
5.1.4 Grammar Model.......................................................................................................36
5.2 Behavior Classification Based on Directed Acyclic Graph SVM...................................... 37
5.2.1 Support Vector Machine...........................................................................................37
5.2.1.1 The Principle of Support Vector Machine.................................................... 37
5.2.1.2 The Nuclear Function of Support Vector Machine.......................................39
5.2.2 Separability Measure-based DAGSVM.................................................................. 39
5.2.3 Segmentation Results and Analisis..........................................................................41
5.3 Chapter Summary................................................................................................................43
Chapter 6 Abnormal Behavior Detection in Home Nursing.............................................................44
6.1 Status of Fall Detection.......................................................................................................44
6.2 Feature Extraction............................................................................................................... 45
6.2.1 Motion Characteristic...............................................................................................45
6.2.2 Human Gesture Characteristic................................................................................. 47
6.3 Abnormal Behavior Detection Based on Random Forest...................................................48
6.3.1 The Introduction of Random Forest Classifier........................................................ 48
6.3.2 System Framework Design...................................................................................... 50
6.3.3 Segmentation Results and Analisis..........................................................................50
6.3 Chapter Summary................................................................................................................53
Chapter 7 Summary and Outlook......................................................................................................54

























































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
